Angiotensin II enhances insulin-stimulated whole-body glucose disposal but impairs insulin-induced capillary recruitment in healthy volunteers.
Angiotensin II (AngII) increases insulin-mediated glucose uptake in healthy individuals. The underlying mechanisms are undefined. AngII may increase glucose uptake through a direct effect on muscle cell insulin signaling or through increasing insulin delivery to muscle cells through effects on the microvasculature. Our objective was to determine whether AngII increases insulin-mediated glucose uptake through effects on insulin-induced capillary recruitment. We examined the effects of AngII on hyperinsulinemia-induced capillary density by measuring skin capillary density, capillary recruitment, and capillary density during venous congestion in 18 healthy subjects in the basal state, during systemic hyperinsulinemia, and during hyperinsulinemia with coinfusion of AngII or phenylephrine (pressor control). In addition, whole-body glucose uptake and blood pressure were measured. Capillaroscopy data of 13 subjects were available for analysis. Compared with the basal state, hyperinsulinemia increased baseline capillary density (51.5+/-9.0 vs. 55.2+/-10.8 n/mm2, P<0.01), capillary recruitment (67.8+/-6.8 vs. 70.6+/-7.5 n/mm2, P<0.05), and capillary density during venous congestion (78.5+/-12.0 vs. 80.3+/-12.0 n/mm2, P<0.01). Infusion of AngII, but not phenylephrine, reduced insulin-induced capillary recruitment (69.3+/-8.6 vs. 65.2+/-8.0 n/mm2, P<0.05) and capillary density during venous congestion (79.7+/-15.3 vs. 73.9+/-12.1, P<0.05) while enhancing glucose uptake [2.40+/-0.7 vs. 2.68+/-0.6 (mg/kg.min per pmol/l)x100, P<0.01)] (n=18). AngII increases insulin-mediated glucose uptake in healthy individuals. This increase was probably not related to increases in microvascular perfusion because infusion of AngII during hyperinsulinemia reduced insulin-mediated skin capillary recruitment. Additional studies are needed to investigate whether AngII directly affects insulin delivery through increasing insulin transport across the microvasculature.